In vitro forecasting of drugs that may interfere with codeine bioactivation.
The O-demethylation of codeine (methylmorphine) into morphine is mediated by the polymorphic cytochrome P450 DB1 (P450 IID6). By means of in vitro screening in human liver microsomes we have studied the effect on codeine bioactivation of several drugs used as analgesics or as adjuvants for pain control. In microsomes from an extensive metabolizer subject, paracetamol (acetaminophen) and NSAIDs (acetylsalicylic acid, diclofenac, indomethacin, piroxicam, and pirprofen), benzodiazepines (chlordiazepoxide, clonazepam, diazepam, flunitrazepam, and midazolam), and anticonvulsants (carbamazepine and phenytoin) did not alter the reaction. There was marked inhibition of in vitro morphine production by neuroleptics (chlorpromazine, haloperidol, levomepromazine, and thioridazine), metoclopramide, and tricyclic antidepressants (amitriptyline, clomipramine, desipramine, imipramine, and nortriptyline). Enzyme kinetics showed competitive inhibition by neuroleptics (chlorpromazine Ki = 0.5 microM) and antidepressants (clomipramine Ki = 6.8 microM), which are substrates of the polymorphic monooxygenase. Due to the low affinity of codeine for P450 DB1 (Km = 100-200 microM), its bioactivation in extensive metabolizers, and thus its analgesic efficacy, is liable to vary greatly when it is combined with any drug that has a high affinity for the polymorphic isozyme.